Abstract: Drawing on international examples of published policy objectives for national pharmaceutical policies, we propose a framework for gauging system performance on the health-related goals of policy in the pharmaceutical sector. We review basic policy structures and performance indicators for the seven participating countries of the Commonwealth Fund"s 2007 International Health Policy Survey. We explore performance on three inter-related objectives that support overarching health goals: promoting the accessibility, appropriateness, and affordability of medicines. Indicators of performance along these dimensions are compared across countries and stratified by age, income and morbidity. Though no country appears uniformly strong in all areas, several appear to have done well to manage sometimes-difficult tensions in the pharmaceutical sector.
INTRODUCTION
While pharmaceuticals can improve the health of patients and help mitigate health-related inequities within a population, their rising prominence in health care systems is not without challenges. Changes in pharmaceutical innovation, promotion, utilization, and cost place pressures on policy makers tasked with balancing disparate policy objectives in this sector. The pursuit of high performance requires clarity of policy goals and objectives, awareness of policy instruments and options, and understanding of policy impacts and interactions. Drawing on international examples of published policy objectives for national pharmaceutical policies, we propose a framework for gauging system performance on the health-related goals of policy in the pharmaceutical sector. We review some preliminary evidence concerning system performance in the seven countries participating in the Commonwealth Fund 2007 International Health Policy Survey: Australia, Canada, Germany, the Netherlands, New Zealand, the United Kingdom (UK) and the United States (US) [1] .
Conceptual Framework
Because the policy challenges in the pharmaceutical sector are many and complex, policy solutions are unlikely to lie in any single instrument. It is therefore advantageous to view pharmaceutical policy from a systems perspective. High performance in pharmaceutical policy systems will require coordination of multiple policy instruments to address interrelated objectives. Based on a review of policy statements found in World Health Organization guidelines [2, 3] and documents describing current or proposed national *Address correspondence to this author at the University of British Columbia, Canada; E-mail: morgan@chspr.ubc.ca policy frameworks in Australia [4] , Canada [5] , New Zealand [6] , and the UK [7] , we propose a framework that defines the core goal, related objectives, and relevant policy instruments of a "pharmaceutical policy system" (Fig. 1 ).
Central Goal: The WHO states that "…the goals of [a] national drug policy should always be consistent with broader health objectives, and policy implementation should help to achieve those broader objectives" [3] . Placing health objectives at the centre of national pharmaceutical policy systems is not to deny the importance of possible goals with respect to economic development, science and technology policy. Some such goals are, in fact, consistent with the pursuit of "broader health objectives" to the extent, for example, that advances in science and technology enable health care systems to achieve health objectives with fewer resource requirements and/or to address previously unmet health needs. Other, more strictly economic goals related to national industrial policy in the pharmaceutical sector would fit a separate, parallel framework [8, 9] .
There may be multiple health objectives in a country, but with health regarded as a fundamental human right by the United Nations [10] , it seems reasonable to assume that the central, health-related goal for pharmaceutical policy is to protect and improve health. We further posit that this goal is likely to be important both in terms of the health of individuals and in terms of the health of populations; and that such improvements in individual and population health are desired for today and into the future. "Sustainable improvements in level and distribution of health" therefore are placed at the centre of our framework for pharmaceutical policy systems (Fig. 1) .
Surrounding the health-related goal of this framework are three categories of inter-related pharmacare policy objec-tives: accessibility, appropriateness, and affordability of medicines used by a population. Objectives provide clearer, more measurable definitions of what needs to be obtained in order to have confidence that the system is contributing to the broader goal: the health of individuals and populations. The three objectives support and depend on each other, as success on one objective may depend on achievements related to another.
Accessibility: The accessibility of medically necessary treatments is a primary objective of pharmaceutical policy insofar as pharmaceuticals are first and foremost inputs into a broader system of care aimed at restoring or maintaining patient health. It is the notion of "medically necessary" that distinguishes pharmaceuticals from general commodities. Consumers would not knowingly seek pharmaceuticals unless they were experiencing ill health, or were at an elevated risk of falling into such a state. Demand for pharmaceuticals is therefore motivated by "needs" that may be (though some may not be) socially legitimized. Congruently, societies generally wish to ensure access to safe and effective pharmaceuticals when someone -regardless of age, income or health status -experiences a significant threat to, or deprivation of, good health.
Appropriateness: To obtain health-related goals in pharmaceutical policy requires appropriate use and selection of pharmaceuticals. Once again, pharmaceuticals are unlike ordinary commodities -this time, in the extent to which product selection and use may be regarded as a matter of policy concern due to health-, economic-or safety-related issues. Owing to potency, cost, and risks of serious adverse drug reactions, "more" medicine is not always "better". And while patient preferences over the potential health outcomes generated by treatment options are important, consumer preferences over the products themselves do not define whether drug use is appropriate. Appropriateness of use requires that a medicine be indicated -based on scientific evidence of comparative safety and effectiveness -for a given patient over other treatment options, including non-drug treatments. Appropriateness also requires correct dosing, minimized interactions with concomitant therapies, safe use of prescribed medicines, and adequate follow-up and monitoring of outcomes.
Affordability: The affordability of pharmaceutical costs borne by individuals and communities is a key policy objective as it relates to the overall equity and sustainability of pharmaceutical policy systems. Prescription drugs are unique goods in that patients often feel that they have little "choice" about consumption and that they "have" to find the means to purchase them [11, 12] . Pharmaceutical use can therefore create financial burdens even if costs do not constitute a barrier to accessibility. Such burdens may create anxiety and even exacerbate income inequality, both of which can adversely affect health status. A pharmaceutical policy system should therefore strive to ensure that patient costs related to pharmaceutical needs are acceptable and equitable. Affordability must also be considered at the societal level to ensure system sustainability and that the best outcomes are achieved with available resources. It should be noted, therefore, that affordability considerations regarding (inappropriate) un- deruse of medicines would imply a need for greater resources for pharmaceuticals, potentially offset by reduced requirements in other components of the broader health care system.
Inter-Related Policy Instruments:
A variety of policy instruments, such as those illustrated in the outer ellipse of Fig. (1) , support one or more of the policy objectives. It is in this way that policies in this sector can be seen as interrelated components of a "system." The nature and extent of policy planning and coordination that occurs in a country can help to determine whether the many instruments related to pharmaceuticals serves as an integrated whole or whether certain policies generate logical inconsistencies.
The possibility of policy inconsistencies is important because, in a system, such inconsistencies do not exist solely in the failed implementation of a plan by a particular policy branch -such as failed implementation of a public awareness campaign related to appropriate use of antibiotics. Policy inconsistencies in policy systems can stem from conflicts between different policy instruments and the specific objectives being pursued by their use. To the extent, for example, that reimbursement policy (e.g., listing of medicines on a formulary) was to focus exclusively on affordability in terms of budgetary control, it may conflict with pursuit of accessibility through drug benefit program design.
In practical application, conflicts between policies are common and sometimes difficult to avoid. This is particularly true when responsibility for certain aspects of pharmaceutical policy rests with various branches of government or with other bodies to which responsibility has been ceded (e.g., professional colleges). However, conflicts can be managed to ensure the balance of impacts of varied policy instruments is likely to advance objectives in a way that service overarching goals. The establishment of coordinating mechanisms for pharmaceutical policies can help to achieve this, by weighing tradeoffs and helping to synchronize policy actions and instruments.
METHODS
For each system objective described above, we review basic policy structures and survey-based indicators of system performance for the seven countries participating in the Commonwealth Fund 2007 International Health Policy Survey. This review of instruments and indicators is to illustrate how key aspects of pharmaceutical policy systems can be examined and compared.
The Commonwealth Fund survey consisted of telephone interviews conducted between 6 March and 7 May 2007 with representative samples of 1,000 adults each in Australia and New Zealand; 1,500 adults each in Germany, the Netherlands, and the United Kingdom; 2,500 adults in the US; and 3,000 adults in Canada. Further survey details are provided elsewhere [1] .
For each survey question analyzed below, individual responses were weighted to be representative of national populations. Chi-squared tests were conducted (using the SU-DAAN 9.0 statistical software package for analysis of survey data) to determine whether differences in responses across countries were statistically significant. Similar tests were also conducted to identify statistically significant withincountry differences across respondents of differing ages, incomes, or levels of chronic disease.
RESULTS

Policies to Promote Accessibility
Barriers to accessibility of necessary medicines are often financial in nature, caused by a lack of drug coverage or by cost-sharing rules applied to available coverage [13, 14] . The extent of drug coverage offered in a country can therefore be described in terms of universality -the extent to which the entire population is covered; and comprehensiveness -the extent to which costs are borne by the collective financing mechanism rather than by the individual patient.
Publicly run programs provide universal drug coverage in Australia, New Zealand and the UK. Universal coverage is also attained in Germany and the Netherlands through social insurance mechanisms involving regulated competition. Pharmaceutical policy systems in the US and Canada are unique insofar as they offer non-universal mixes of public and private coverage. Public drug benefits in the US and Canada are generally targeted at select populations (e.g., the poor and the elderly); and private drug insurance is largely accessed through voluntary, employment-related benefits packages.
The degree to which coverage is considered comprehensive depends on deductibles, co-payments and patient contribution limits. While cost-sharing structures are complex within and across countries [15] , co-payments are generally low for beneficiaries of drug plans across countries. Patient contributions in the Netherlands are negligible, limited only to surcharges for drugs priced above equivalent alternatives. In contrast, the AUS$30.70 (~US$26.80) faced by general beneficiaries in Australia during 2007 was a relatively high co-payment under national drug benefit programs studied. It is notable, however, that prescription charges in Australiaand all other countries studied -are often reduced or waived for vulnerable populations (e.g., the elderly, social assistance recipients, chronically ill, etc.) and in some cases safety nets apply, such as an annual family cap on costs in Australia.
In contrast, several Canadian drug plans protect only against catastrophic drug costs by employing income-based deductibles or fixed thresholds after which public subsidies are provided [16] . Many drug plans in the US also employ specific deductible structures -the most peculiar of which is the "doughnut hole" in Medicare Part D [17] . Because of these coverage designs, Americans and Canadians with public drug benefits may receive less than "comprehensive" coverage.
Accessibility Measures
While ideal measures of access to necessary medicines might be specific to conditions and drug categories, overall prescription drug use and cost-related non-use provide preliminary indicators of accessibility. Shares of populations reporting prescription drug use ranged from 46 percent in Germany to 59 percent in the US (see Table 1 ). In all countries, pharmaceutical use was more frequently reported by older adults in comparison to younger adults, and by individuals with multiple chronic conditions in comparison with individuals without chronic disease. Known socio-economic gradients in health status would suggest that medical needs will be highest amongst populations with relatively low incomes [18] . Consistent with this, individuals with belowaverage incomes reported using medicines more frequently than those with higher incomes in all countries except Germany and the US.
Most of the within-country differences in reported use of medicines suggest that pharmaceutical policies promote access to medicines among individuals with greatest need. However, non-use of prescription drugs due to financial considerations was far from zero everywhere but for the Netherlands and the UK. Americans were most likely (23 percent) to report skipping doses or failing to fill prescriptions due to costs. Australia also had a relatively high (13 percent) rate of reported cost-related non-use, possibly due to relatively high co-payment for general beneficiaries of Australia"s national prescription drug plan.
Within all countries, the elderly were less likely to report cost-related non-use of prescription drugs than younger adults. This suggests that age-based exemptions from copayments and/or age-based drug benefits (e.g., in the US and Canada) increase accessibility of medicines for the elderly relative to younger adults. Less encouraging is the fact that lower income populations were most likely to report cost- related non-adherence to treatment in Australia, Canada, New Zealand and the US.
Policies to Promote Appropriateness
Various policies are used to promote appropriate use of pharmaceuticals within and across the seven countries, but only Australia has identified the appropriate use of medicines as a central objective of its national policy framework [4] . The tools most commonly used to influence prescribing in the seven countries are formularies, continuing professional education, and guideline dissemination. Some countries, including Australia through its National Prescribing Service and Canada through four provincial initiatives [19] , have invested in academic detailing programs.
Policies targeted at patients tend to focus on the provision of plain language information regarding medicines, programs for specific communities (e.g., elderly), and telephone information services. Notably, while regulation of physiciantargeted drug promotion is varied but broadly comparable across countries, only New Zealand and the US permit direct-to-consumer advertising of prescription-only drugs [20] [21] [22] [23] [24] [25] [26] . All countries except the US and Canada have moved toward (though none has yet fully implemented) universal electronic prescribing and information support systems [27] [28] [29] [30] [31] . Eighty percent or more of physicians in Australia, Netherlands, New Zealand, and the UK routinely accessed electronic patient information systems that could flag potential problems with drug doses or interactions [32] . In contrast, 40 percent of German physicians, 23 percent of American physicians, and only 10 percent of Canadian physicians had routine access to such systems.
Appropriateness Measures
Appropriate use of medicines is an area of pharmaceutical policy requiring much improvement in measurement and monitoring. Limited aspects of appropriate use of pharmaceuticals can be gauged from patient-reported communications and errors related to medicines (see Table 2 ). The percentage of survey respondents reporting that their primary care doctor had reviewed their medicines with them in the past year ranged from 44 percent in the Netherlands to 78 percent in the US. Communication was relatively high in the US and Canada (77 percent); and in both of these countries the elderly -who most frequently use prescription drugswere most likely to report communication about drugs prescribed. That patients report reviewing medicines with doctors more frequently in the US and Canada may be due to the fact that primary care practices in these countries are far less likely to have access to information systems that would automatically provide them with such information [32] .
Patient-reported prescribing error did not differ significantly across countries, ranging from 5.2 percent in Germany to 8.1 percent in Australia. In all seven countries, persons with multiple chronic conditions were more likely to report a prescribing error than those with one or no chronic conditions. This most likely reflects the fact that persons with chronic conditions use more prescriptions than others.
Policies to Promote Affordability
The equity and acceptability of financial burdens at the patient level is promoted through specific limits on patient contributions under drug benefit plans. Patients' out-ofpocket costs are capped or subsidy rates increased at given thresholds in most countries. There are no such caps in the Netherlands; however, patient contributions per prescription are negligible in that country [33] . Out-of-pocket costs are not capped under many private and public drug plans operating in the US and Canada [34] [35] [36] .
Policies to support affordability of medicines at the community or national level take a variety of forms across countries. Various forms of price determination, such as reference pricing or tiered formularies, are common expenditure management tools. Private drug plans in the US, for example, often use "preferred" formulary listings, which set co-payments for a given product lower than for competitors within the same drug class, as a tool in price negotiations with manufacturers [37, 38] . Though tiered co-payments are seldom found outside the US, reference pricing is a comparable policy tool in other countries. Germany, for example, uses an extensive system of reference pricing that limits reimbursement prices for drugs within groupings with similar chemical and/or therapeutic properties [39] . Reference pricing is also widely used when determining formulary listings in Australia, New Zealand, and the Netherlands; it is also used, to a limited extent, in some Canadian provinces.
Some countries have developed incentives for physicians to consider drug costs while prescribing. For example, at various points in the 1990s, drug budgets for German sickness funds were capped, with overruns drawn from budgets for physicians' remuneration [40] . Similarly, also in the 1990s, primary care practices in the UK were given the option to hold fixed budgets to cover their patients" primary care and pharmaceutical needs; such budgets, and related incentives, are now held by larger Primary Care Trusts under the policy of practice-based commissioning [41, 42] . District Health Boards in New Zealand also fund pharmaceutical expenditures out of broader health services budgets. New Zealand is distinct in that its District Health Boards have centralized the drug formulary management at the national level and set annual District budget targets for drug expenditures [43, 44] .
Affordability Measures
An indicator of equity in financial burdens at the individual level is out-of-pocket costs (see Table 3 ). Approximately 13 percent of Americans reported out-of-pocket costs exceeding US$1,000, while approximately 1 percent of the populations in the UK and the Netherlands exceeded the threshold. There are no statistically significant differences in out-of-pocket costs across age, disease status, or income groups in the UK and the Netherlands. Other countries appear to have more variation in financial burdens across these groups. The elderly were more likely to report high out-ofpocket costs only in the US and Canada. Those with a greater number of chronic conditions were also more likely to report high out-of-pocket costs in the US, Canada and Germany. Lower income populations were less likely to report high out-of-pocket costs in Australia and Germany.
System-level affordability can be gauged by considering the rate of growth for pharmaceutical expenditure in relation to health care expenditure and national income. For each of the seven countries, Table 4 lists average annual growth rates during the period 1995 to 2005 for per capita pharmaceutical expenditure (prescription and non-prescription combined), health care expenditure, and gross domestic product (GDP).
Figures are adjusted for general inflation in each country. Growth in pharmaceutical expenditure per capita generally exceeded growth in health expenditure and GDP within countries. Spending on medicines grew at the slowest rate in New Zealand (2.5 percent per annum). Germany had the next slowest growing expenditure on pharmaceuticals, at 3.5 percent per annum during this era. The relatively slow growth in New Zealand and Germany over this period may reflect the impact of budget caps -although caps were introduced in very different ways in the two countries. Per capita pharmaceutical expenditures grew fastest in the US (7.1 percent per annum) during this period.
LIMITATIONS
We use the terms "toward" and "understanding" in our title to recognize that (1) a detailed review of policies for health systems [1] or pharmaceutical sectors [45, 46] in seven countries is not possible in a single paper; and (2) that comparable indicators of pharmaceutical policy performance are very scarce, representing an area of much needed development. The Commonwealth Fund survey provides an opportunity to compare and contrast an accessible though admittedly imperfect set of comparable indicators of pharmaceutical policy outcomes. We hope this review will encourage more concerted, cross-national efforts to define, measure, and monitor system performance in the pharmaceutical sector.
CONCLUSIONS
The purpose of proposing a systems framework for pharmaceutical policy, and for reviewing related results of the Commonwealth Fund survey, was to stimulate discussion and activities in the area of comparative analysis of pharmaceutical policy systems. Based on our review of related international documents, we believe that such analyses should be situated within the context of health-related goals and objectives. Because of the increasing prominence of pharmaceuticals in health care systems, we also note that an increasing number of countries have adopted or are developing national processes for coordinating various policy actions in this domain. This suggests that pharmaceutical policy might best be viewed from a systems perspective, with multiple policy instruments interacting in pursuit of policy goals and objectives.
In light of the complexity of pharmaceutical policy systems, and of the inescapable reality that public policy (in this as in other domains) is the art of balancing often-competing claims and objectives, we did not expect nor observe identical policy approaches across the countries reviewed. Some cross-national variation in pharmaceutical policy -including deviations from what we might consider "ideal" -will be due to different priorities for and interpretations of healthrelated objectives. Other variations will be due to differences in the weight placed on non-health related goals, such as industrial development. Finally, some cross-national variation will be due to real differences in performance that result from policy coordination and/or experimentation within given countries. Universal frameworks for providing drug coverage generally appear to result in improved access to medicines. These also appear to be enabling policies for promoting affordability at the individual and national level. The latter policy interaction may stem from the ability of drug benefit providers to set terms of coverage, including "what" is covered and the "price" that it will be paid. Experiences in the US and Canada -where systems do not currently provide universal coverage for all members of the population -illustrate the potential drawbacks of non-universal frameworks for providing drug coverage. While access measures suggest that elderly Americans and Canadians are able to obtain prescribed medicines, affordability measures suggest that they face sometimes-significant financial burdens associated with their health needs. Moreover, despite the lack of universal coverage in the US and Canada, or perhaps because of this feature of those systems, both countries have experienced relatively high pharmaceutical cost growth.
A notable policy paradox is found in the case of Australia. The Australian Pharmaceutical Benefits Scheme is a long-standing universal public program with a relatively comprehensive benefit list. Over its history, however, copayments under this Australian system may have increased to a point where they are hindering goals with respect to patient affordability of medicines. At the very least, this is a hypothesis worthy of further investigation. We also note that the Commonwealth Fund survey data suggest that the Australian public is more acutely aware of or concerned about prescribing appropriateness than populations in the other countries studied. This may reflect an increased salience of related issues in the Australian context somewhat ironically because Australia has a national strategy for promoting quality use of medicines.
High performing pharmaceutical policy is desirable for a number of reasons, but first and foremost to ensure good health. Because of the complexity and interdependence of various policy goals in this sector, high performing systems may be those making concerted efforts to coordinate and integrate policy actions. Cross-national policy comparisons and learning can facilitate the development of such systems. But to advance policy in this important sector will require more concerted efforts to define, measure, and monitor national performance of pharmaceutical policy systems. This is going to require international collaboration on the collection of reliable measures of performance along the multiple dimensions of pharmaceutical policy system performance. The dimensions of accessibility, appropriateness and affordability of medicines used by populations may be an appropriate place to focus such efforts.
